may produce hard, high-sulfate mine drainages having extremely high total dissolved solids. This problem most commonly occurs in the Gulf Coast Province.
Accelerated rock-acid water interactions, resulting from the formation of acidic drainages and lower pH, enhance the chemical decomposition of clays and silicate minerals. In addition to the acidity and the variety of chemical species found with the acid-producing reactions, other elements occurring within the coal and rocks are released from the host material and mobilized by the acidic drainages.
Increased concentrations of major elements (greater than 0.1 percent) such as silica, sodium, aluminum, calcium, iron, magnesium, manganese, copper, and zinc are associated with acidic mine drainages. Because of the depressed pH, the solubility of most of the common minor and trace elements is enhanced and entrained with the mine water. Elements (such as antimony, arsenic, barium, beryllium, boron, cadmium, chromium, lead, selenium, and zinc) are mobilized and redistributed within the hydro-geochemical environment affected by the mining process. The elements are mobilized and dispersed only if they remain in solution, become complexed, or are agglomerated with colloidal or suspended material. Elements in solution will continue to be dispersed as long as the flow path carrying the elements remains acidic. A rise in pH will cause decreases in solubility and element concentration.
Complexes of major, minor, and trace elements associated with suspended colloids or particulate matter will move with the flow path as turbidity. An effective filter is necessary to remove the suspended matter and associated elements from the water.
Elements occurring in coal mine drainages have a variety of sources. Coals tend to have concentrations of antimony, arsenic, boron, barium, and selenium and to have local enrichments of cadmium and zinc; however, most of these occur in coals in quantities less than in their crustal abundances.  In shale and clay components, higher concentrations of other elements may occur and form the source for another set of accessory elements.
The mining method, the geology of the coal seam, and the manner in which the geochemical systems are disturbed determine the variety and set of elemental sources that will be released to the environment. An underground mine, which disturbs primarily the coal seam, will release a different combination and concentration of accessory elements than will a surface mine that disrupts the total rock section overlying the coal.
In addition, certain elements have a preferred association with either the organic, sulfide, or mineral phase; the association also affects the manner of release and the pathway of element transport from the mine site. Elements such as germanium, boron, and beryllium tend to be complexed within the organic constituents of coal. As a result, the elements will be physically transported from the mine site with the extracted coal. On the other hand, if cadmium, copper, lead, and zinc, which are known to have sulfide phases associated with the coal, become oxidized at the mine site, they will become soluble and can enter the section.at the time the sediments were deposited).  Similarly, beds of
